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(2) 

1 

^m^m 2 ^«<Defe*s. 

;V]tT 1/1000~3/100 ©IBKT&Stt* 

imei<Dmm^m, 30 

ME^M**JEKiJ'i:-r-&tt»tSJSrr« Jl tic J: DlrE 

fBiHSBi^(c«frKS}^^-r^xet> ^:aii-r^iii:s 40 


!HfH¥8-8 3 7 8 0 

2 

[0 0 0 1] 

Mu. i^tc^sfl^T^A'fxssjtxs^oisiiBJnxxe^ 

[0 0 0 2] 

TCMPt#liST-5) tt. ■?-©J;5;5:Mbn®taafl:©ll 

n*^e.®¥##:5'A*-fxS3txe, mz. ^mwm^ 
jLmz^\-i^mmm^<n>^mc. ^mz^^ifmsSi. m 
«?))i=*-e«i}g(KJc*viTijjs©a«T*^. z.(D:^m 

\t. m^it. C.W.KaantaS-f', K.D.Beyer StCJcoTti 
Sg^^nrti^CVMlC Conference 1991 p. 144 C.W.Kaanta 

et.al..U.S.PatentNo. 4944836 Beyer et.al.) . 

[0 0 0 31 L S I ®^jSfl2®fij^*^&, S£3l6J: 

S C u )&J»rfc;teEiia««i: bT«^l*;SnTViS. C u tt 

Ei&tt'f >x y g^^i^'ic.fc ^l)BX**BKT?fc5 ®-e> 

C u *BBI8tJ<E}t LTfflVi-SJl^lc C M PS^B^fiJffl b 
2-2 7 8 8 2 2^^«^tCi:0IB*$nTV»S, d® 

[0 0 04] 

[^Hj*tf^i9iL<fc5 tf S^g] lyi)^Vfs.-ai<h, ±S© 
ai*ji=*E«jej*:i5fa»r<fc 0 C u tC^<£-^^-5 Z.t/i< 

^m-cmmv^3 ft^m-tizit. w«:^7U-fffc*5 

(t-5C u 2rX>yg^>yt"S^^J'®fi^^< LTCuOX 
y^>!/^^<-r^'^^-^^&^. c:®i:'5{CCu^x-:/ 

•;/->>i''*^^4-r^). ^Otctb. «IBtt®jai<riL S 
I BB«&Jg^-r5®*^BMT?ife^. 
[0 0 0 5] CMPaWSflJfflbfcWE«|Jg«lC 

L S I ffi*g«:Jgf£-r-5)®*iSilTS)-5. :5&tC. CMP 

[0 0 0 6] *56^«*^A^^,-^ICigi^T7S:$nfc'b®T 
*0. f'^r «>->>i'®5!^k*«ifflU ii5Vi#«iiST« 
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(3) 

3 

to 0 0 7] 

ViTCMP*fT3ca:lCJ;D> Be^t-T-Sl^ilc^aS 

[0 0 0 81 fifetot^ *fEWtt. «ffifc[as8**-rs 

r ^:R^^■r -5 ii t ic* t) iJiBiK«Bic«M^^jg 

[0 0 0 9] rciT. S{*:i:LT«. v-'JnVS^. T 

[0 0 1 0] ^JS^^E^i^tf ^««i:L.T», Cu. 40 
Cu-&^, Ag, Ag^ife, Al. Al-&^, W, 

#IIS-r^) . BTASI^^:. WxlSBTA©'^>-tf>S 
UT^Z-Jl- (TTA) ) rnS&-&tI)l^«l. 5" 


i|#BB¥8-8 3 7 8 0 

m^\iY=r'y)V:^)Vt>-:f^y. :t5'3'>*x*>K^© 
-^>'/-f jl.-N-7xn;i/t Ho^^v-jl/TS > 

T, BP At^Sillg-r-5) . BPA^^^*:|?SrffiViS;ii: 

*«fl;-&<»**»*bV». BTA, BTASf»{t:. 

CiiI;^«B P A©'^>-t'>^©— :3©*^M^ 

n^^mnt^, BP A. BPAsi»#:, rne. 

xib^^\zmzm^^^m-t^. 
[0 0 11] ^u^^^^ii-r^ietm<nx.y^>ifm 

tt, ^(D^P,\zi^K>m-MMm.t^z.Lt)^-i;^^. mx. 

ns©jg^»t. jssfl:** (H2 02 ) , msi. 

ItTy'ii-OA^. i^nA»^©*»}RS:fflViSC12:t> 

:in^©x«y5^>i^ai«. ^m^±0s.iftt^ 

[0 0 12] *fc. ^JII**jaii-fr«)«m*WSfctt 

X5"U>$;75>t©ig-&*^«K. 7xU->7>'fc*'J 
■^^AtU >Ki:©?l^*SSa[^Sfflti«)C:tdJ7?^-5. 

[0 0 13] ^m^M^6^ii-r^ttnt{t^u.mti)^K 

CMPtt±Sfl:^K^*5J:(y:Xu/5^>>y?ilJS:^W 

J5:ViWa9I*fflV^TfTV^ ^©«m2aiSgtbT±IBfl: 
#©«-&, CMP ICfeViT^b^K^^SW^^PJIC^iD-r^ 

^fetixTtt, we?Bttii&ffl©yx;i'*«»sitT*5 

2apgJci5ViT«iffl-rsifS»i«©yx;i'^£KBijLTffl 
i> •£ ws?M«© y x;i/ ii ttgij© y x;i'» -5 v^tt 

[0 0 14] Sfc. *5l?g»c*si>Ttt, we»I©5%fl: 

^&]mm\zm^r^^^i)^^^^(o-v, mmmt^mmm 
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(4) 

5 

[0 0 15] ifc, ±iimm:^m^mmti> 

[0 0 16] 10 
•5. 

[0 0 1 71 ^m,^^^^t.t^nwQ.vi%m 

Kfl:ll!i©CuOt>b<ttCuj OtBTAt*tK|g:UT 
Cu (I) -BTA^-SV^HCu (II) -BTATT^S 
C u 1^- h^k-&!^*^ e>?S:-5K*^C uK^fctt^^ 

ilT X ■;/ 5^ > i/-t? # S ft ^JS ^ ^ X >y 5^ > y so 

snrvifc**, cMP©iRfcws5ia^t>L<ttw«/iy 

[0 0 18] XLn^mmt. 0 2 (A) iriJttSCuK 

n?>. ::ntcj;»)BtbUfccujK2 5©a»ttx?/5"> 

i^S>Jtr<tDii5]S(CX-y9^>i)'$n.5. C<Di:#. CuK 

**j^^snTt5s<D-e. s^:^^:xy9^>i/^$n:te^J. 
jg^s nfc«sK«. esKt^t) u < \mmn v f 

«-r«>cittcj;»)R^4$n5. ::©S|!g«c*HTtt, c 
uK2 5lCtta^36tei:A/t';f5:Vi«^T»5©-e, GDSS 
lCjte«[$nTVi«>CuK2 5*«SffiL.TXyg^>i^*iil 50 


?tH¥8-8 3 7 8 0 

6 

u SrPe LTIHIgS©»fc^^J: < C u SrS^^lt S 21 1 
[0 0 19] ±fa«aK&|St^^-r-5;^ft<i:LT 

[0 0 2 0] --)5. ^M2:±fiK4J-i:-r^«miW^tJil4 
'ffc#atlSI*<BPAT»-5«^tC*>J:Stlf#lfc 

W-^WOx tBPAt*JS>SbTW-BP 

ATa3ti-5w=^^u- YKc^mis^^n.^Wkif^^±.\z^ 

t>b<«JStRf> T;^*3-feW£igjg-ex-v5^>i'T 
fc. c©«a^li, CMP©^{cW«)eTt>b<liW« 

[0 0 2 1] 

(llJfiW 1)01 tt*»?g©*Jfi«t:teViTfieffl-rsW 

1 2i>i^<Dmmmm^mmy^y f 1 3 t^^isj 

3«. K?g5^V!y^'5f:;W3^1 1 ©T:^{CBBg:$n:tI5I^ 
BJtE;S:PeSffil 4±tc5JD#l-J-e)nTl/i-5. Sifc, 0 
*U*ViWJi»I^'>;^»cSiBt$nfcW*?i!l«J&E«l 5 
©Btfflg5*tWSA>y F 1 3jff«&*-t?Mm$nT^iS. ;i 

©wss'j«*effi'g 1 5 a, w^ffl 1 6 (o^mm^umt 

[0 0 2 2] 0 2 (A) tt. *SIJS«^-r«ffl-r€)ttW^ 
S« 1 2 S:^T»fBST»5>. C©«Pea« 1 2 tt^^t 
© J; 5 UTff STS. -> U 3 >s« 2 1 ±»::jp 
$ 1 Mmgg©->'j3>K'ffc;^2 2 ^©±IC 
itSSET^4ihD>x/'?-y^U >i/}£lCj;D;f Si!i91 0 n 
m©^^IK2 3 ^MMf^. 3i'^©:7* h.U V 

7 -Xg* Jct^SlStt-r :t>3iy'^>ifX&Z^ 
0. ^^)S2 3 45j;t;->'j3>KitlK2 2«ryt^--> 
ifhx. v'Ua>K'(t;K2 2(ci|i0. 4~iOMm, 

0 . 4/1 m<Dmmmm^^zmmsimmmiLm=&mm 

5 0nm©^ft^5'>K2 4^}^fi£U. 

m.^-^i/^hay7./^y^'j>irm\z^r)m^m6o 0 

nm©CuK2 5&}KjiS-r«). 0 2 (A) tr^fi^ 
(C. CMPitS(l©CuK2 5ttS{*:-eS^>-'Jn>K-ft; 
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7 

[0 0 2 3] rOi^l'bTfPSbfclftWSSSl 2* 

J;r/gEi^E«fflM?L£m03feiiiJ;S: C 2 5 LT 
CuCDfflJ&jii&iiBI|:feJ:I/Cu:/7i^S)^JSUfc. CM 
PJCffifflL&Wli^J«. 0. 1 2t;i^/'U -y h;K^y'j 
->> (Cz Hs O2 N) *^j«i:0. 4 4^}VyUyY- 
(H2 O2 ) tOJl-g-figiSE (CuOX 

3 0nm) 3 S*%T^)^«c;$-&. i^^ltO. 00 

it;i^/u<y h;i'©'^>VhU7v''-;i' (Ce Hs n 

WSJE*3 0 0 g f /cm» . BfB3£«l 4 
*3j;i;«^?-^>yi'*;py 1 lOlHl^Scl 0 0 r pmt 

Bfe3£fioiaag^^ia2 s-CT— sfcift-s.fc'Stcu 

[0 0 2 4] CMPOifgll, 2 0 nm/ 

«|:fe<tr5Cu:7'7i^<£J^^-r-5fc«&tC. Cu)R2 5i:* 

2 4t>l^*L:iaitn«i^e;^Vi. ^-ffc9^3'>'IK2 4 0[)§f 
lijiStt C u K 2 5 ©WSMSi D ji< iKi 3 0 n m/i)- 

2 5 o>mmifi^it^^ >m2 4 <Dmm^ d t>il*»^c^i^ 

m^T^fli5"^>K2 4g55^titi!5LTCuK2 5® 
l$^)-ttlH]gSi:;^-5(D-r, CuK2 5 0*ffi±IC«aK** 

mt^^ >K 2 4 fc^»{Ci^^-rS ' 
Sfc, CMP^fflCuffii)&3i*Ei»*5j;Z/Cu:/^i'© 
«®?£^aiES!m^S«Mt?SISbfcte:5, H2 (B) 
\Z7f:-r^o\z. CMPt::<fcr)^*b&tSt>n5flM?« 

[0 0 2 5] TSiJ. CMPIC*jV5TCu*S(±*i»» 
-r-SOT. CuK2 5 0^ffiJCttCu> CuO, Cuj 

o, cu (OH) x*i5dm«-rst#xen^*«, bt 

[0 0 2 6] BTA^^lIDLfcPl??RlS:fflViT. 
WeE*tt4 OOgf/cm^ tb> WS^*5<t 

fc. w«^«©^*»^&»aEiai> iaft®m (i/t) 

ttlcbT:?'a>y hb&i(S*£S3C^T. 03*>^Me. 
if^a^^iz. ummoxzif^^mi o o'c*Tc:fev»T, 
wjg^«©Jt-rsiajs©)Sss (i/t) ttt. aa-a 

LTtr^S. Ufc*ioT, WSiSStt^itTCMPtt'tC 
^. Z(o:Lt\t. Cul^2 5^Slc^jE£;£n^«mR 


(5) i|$HJF8-8 3 7 8 0 

ifi. CMP »ci3 v>Tfiff®«l[^ L/ < \imm/t V H tc J: 

[0 0 2 7] Sfc, BTA©^JnSIC?*-r-5W®j^S*i 

<fcc;x5/5'>i^ji«©^<fctr'Z)ViTiiS'<fc, -ewig^s 

04fc^-r. 04©^^7tC*3tiT«*fitt;^U->>O. 
1 2^;i./U hJP!w*f-r^BTA©^jDa^«L, 

5*»;ftj:'5ic. BTA^mjnu;a:i^«-&fc«> mmms. 

10 «*!J3 5 0 nm/i>, Jiv^yifi&mtmA 5 nm/i> 

jSS«BT a 0. 1 ^ji^/u h;u-ee«fig?nLTViS 
t^Asn^. cui^2 5S:«a-r-5fcje>i'i2j.^ 
75: B T A ©»tt, 0 . 0 0 1 u 5/ h;i/£tT© 

[0 0 2 8] 'A\Z. BTA?£0. 0 0 1 t;l/X'J 

:5'©lHl^»«*fC 6 0 r pmtbfco ^©ig^^HSIC 

MLTJtWM^lcabO, iE-©it«tt05©i^^7©M;S 

V»Taffl$n2>W«BE^l©«SKTtt. WK3^S«W«BE 
*IC»i^;^nTViS> m^«SAStCuK2 5«®©» 

Wf^ffl Tf^s * n s ffi tc ^ nr ^ t ^ e. n 

50 3 ^c5^■r^}a«■r©wS]^ft©^i*^?±^f -5 c 

[0 0 2 9] ^iicjc, yi^y^m.<Dw.m.immumz'D 
^^xm^tz. toi^^^meiz^-To cc-rtt. oep© 

CuBl2 5*J:t;S'fbg^3'>R24&-r'<Tl^*bfcWf 

«)ii*-E«®7'-C i/>'>i'ffitt. iB«8i|i*n 0 Mm©iB 
mfp^^-vmi 5 OnmTfeD. *ffl±S«raS®7a:V» 

40 . C urn 2 5 ±lCJg(S$nfc«SR*^^mWlc:filtgL 

[0 0 3 0] **is«sncfetiT«. ^mmmtLTCu 
UTCuEtil-ro^Jll, «9;t«Ag, Ai, Mv^om^:: 

n^€:5fefK5i-tL/fcRS:fl|tJfcig^t:fel'>T'bl^«©^ 
[0 0 3 1] *J|JfiCa|;ri3ViTtt. 

T -> U * 1ST©*- ffl iC T^Bg b T ^> 

50 wefiTtLT->u*iKtTi:i^^».5vna-?-net± 
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[0 0 3 2] *jlSfi«!9C:fetiTtt. Xy5^>i/»J 

5y»Kt75 iSKfl;** (H2 O 

[0 0 3 3] *IIJg«^lC*51,>Ttt> mm/^-y HtC 

7^;k 5j?ux-7^;i^©:f:»ai&. ^TS&:^VOUi'>nv 
H. *fctt^n?.2aS£A±©S?a:^/1-;/K*?g>5^to 

(Jtl!i«!91) WSSiJtbT. 0. 1 2=^)1/ Uyh)V<D 

if'Ji^yyi^mmto. 44 ^r;^/ u «;/ h ;u©jgK^k*^ 

L.T->'J*!K^ (¥J^lK:g3 0 nm) S5. 3S*%? 
IriTB T ASaSlIPbTVi;ftlifc©Sffllri* ZLizSUflU^ 

m^tmm\zvx@2 (a) t^-r«w*»iRi 2icc 
[0 0 3 4] cup(Dm^. mmmm)tm2 5 0nmx 

4 /xmffii»i|iC*3U^T«7^-< •v->>i^a*^*D3 0 0 nm 
TSO. 5MmK±©SB»"tilC:tet»TttBBIIfflj!ll^©C 

fi-r?)t. Eiafflj8*ij;t;ssiKie«fflHai*3©-r'<T© 

(Jijfi«'!i2) 07 (A) tt, **6fifisi-e«ffl-rs«wig 
sfii 2 ■&s^-rKffi0T*^. j: ©sweats 1 

© J: 5 »c UTf^S-r -5. *-r, -> U a 2 1 ±tff: 


(6) i|#ffijp8-8 3 7 8 0 

10 

$ 1 tfmieig©->Un>Kfl:K2 2S:J^J«. ;*cViT, ii 
«©7*h'JVi'77w' -xe* J;lXS*5tt-f :t >X y 
5'>5'iSlc<t»5. ->U3>K<t:K2 2*;-ti5'-x>y 
UT. ->'Jn>K^bK2 2{ri|i0. 4~10/iin, 

0. 4tim<ommmm:tiJ:zsmmimmmii^^i&0!ir 

7 0nm(Dmt^^ym2 4^mfS.L. 3\^tx^7^y^y 
f!c9>if7.7-y (WF. ) 1i7.^^Wmii7.<r>m:^1i 
10 X^m^^fcmCVDmz^K). m^me 0 0nm<O':fy 

>^y hwms 2im^-r^, m? (a) »c*tj;5 

\Z. CMP it«f©WK 3 2 ttSflc-r S -5 i' U 3 >ffi'(fcK 
[0 0 3 5] ^©.fc^tCbTf^SLfcSWe^Sl 2& 

mvfcmmmn. 5^a!«©5iii^k*3^*^^»c> mm 

20 )K^^^:LTT;^5:^SiE^ (¥J^eS5 Onm) SI. 0 

SI) s^inuT!ft.5fc©T»s, ^fc, we^ft^tt, m 

*flE*3 0 0 g f /cm^ . Wi^^ffil 4*5i:atK^^ 
■V5/^*:;p^'l 1 ©iHltetai 0 0 r pmtL, 

[0 0 3 6] CMP©«g:g&. Wejifttt*?»3 0 Onm/ 
30 >Bi3 1 feJ:tXSft5^3'>a2 4 fe^*L;^ftn«;S:6 

=^^>m3 i:h^zf^it^^ym2 4(Dmmmst 

\twm2 5 ^:St^^:l^^;*^J3 O O nm/^i'Ta&ofcfc 
iftj^lC^Sf -SClt^^T^fc. CMPm©W 

[0 0 3 7] ;5:*5, CMP»C:feVJTW«ffilt«, W, W 

y>'>i^S©EII1ift#ftt0^iTP'<fc. ^ 

©i^mSrS S JrS^-r. Cl^lTtt, aSB©WK3 2. 
>|g3 1 :fe.fcat|i^t;f^3'>IK2 4 SrT'^TH^^bmS 

mmn^rmtLft, 08*^sBjs*>ifej:5ic. wsj&a 

^^xm5 0 nmx$>r), mm±mmm<Dfs.\,^m&x 

>^'^|[ttst^^liJ^b**>•^fcc:tS5tit■r■6^:, w 
)g3 2±icjg^snfc«aiK**^iiw»c««ibTv»-5c: 
50 ta^^ifi^. 
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(7) 

11 

[0 0 3 8] *||JSfis|l::*5VJTtt, KWSKtbTWBi 
[0 0 3 9] 3 ±IB^liS«»n?K. tKWS^^tb 

i N®, T i S i ^Oi/UtJ-l' HS^®±tcS*iWlCW 
[0 0 4 0] Sfc. *IIJg«^lX*3ViT«, Wefe^irb 

[0 0 4 11 **liS«i9{C*5UTti. X>y5^>i^S!| 

t.\.xmm^m*.mm^m^'\ <k^KisitbTBPA 

[0 0 4 21 *jllfi«l:::feV»T». We/'?>;/HC 

m) *1. 0fi»9ST^J'«S-a:fct>O, -Tife^D^jlJfiW 

TfctimmmLi 2»ccMPSff-3fc, 

[0 0 4 31 CMP®te«. WS3i«»4*Sl3 5 Onm/ 


!Rp8I¥8-8 3 7 8 0 

S/jNi»<S®0. 4/imiBII*Hc;feHTtt5*-f •;/>' 
>^****U2 0 OnmtffeO, mcvumzm 

$ tl^gB«c|>*|$®W^®-&t>-B-B tCiOo TX <y 
i^*^afT b. EIStCTX 3 3 tm^^tzWSAZU-D fz. 

R. OT;^tfCu ©Affile. -fb^^K^, m^itBTAii^ 

mtcDit-t!^ (cu-BTA) i}-*^u^»mmi)m0i.-^ 
e^^I>^^®x•yg^>^^^^>^^J: o c u*«x5'f^>i/3n 

5. ^:®«-&, Cu®x>>^>y]SS®ei4jbx:^;p^^ 
-E..tttt:iliEW;*:^<, C u ®W«M«®S1tx:^;i/^ 

®3^S/x-y ^>-i^3^S®Jt®ffltt<SSSt':*:^ < 
®T, 5*^" !y5'>i'fi«®«ii*^S«fijaTCMPi£ff 

[0 0 4 4] -t-c-r, **J6WT?tt, CMPSfiiaTfT 
5«^tC:3tiTIBMT-5. CMPSfija, «^«2 0'C 

ffl. «^«2 o*CK-FTm-g;B®wesffoT'foJ: 

[0 0 4 51 m2 (A) IC^-r«tP«S« 1 2 ^0 1 IC 

^•rw«sa*fflv»TCMP^feffvv mmmm^^zm 

iREi»fflM?L£t*V®3felW7S C u K 2 5 ^ »*L.TC u ® 
(C2 Hs Oj N) ^SJStO. 4 4^:;W/>J!y h;l/® 

iiKfl;*^* (Hz 02 ) ii<om^mm. (cu®x->^ 

nm) &5. 3M%-e5J'»S-&, $^C0. 001* 
h;K0^>»/}siJ7y_ji, (c s Hs Na ) 

mt, mmmij4 o o g f/cm' . wsjesi 4:fcj; 

l®IiniaS:6 0 r pmiihit, 
[0 0 4 6] r®i:#®Cu®Pa5^S*5J;tXx-y5^> 

fc. 01 0*^ GIB 6 5 fc. P«a«*J:r^Xy5^ 
>ifmmt. SS®3»IS (1/T) ©exponential (|g 

\zitmvrc. cni=><o^yy<Dm^ii^^mmmm<D 

ett^bx;?^;!/:^^- E. p *5 J: t;x»/ ^ > >/3^«®Stt^bx 

^)i^-E..^^n'en^ib^t. E.vmifjo. 7ev 

7®«€r«ft-cfeo> E.p<E..-ca&^c:t*^G. 
i*ft/x5/5">yaaf®tt:®«ttffija«i!*€r < 
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[0 0 4 7] W^aSSSS (2 4. or) \Z.Wi 

«LrcMP&ffofc«-&t. 4. o-cic 

1 0 iimroge^tf ^gE-e*>l 1 0 0 nmT 

[0 0 4 8] )k\Z. SfSSK^Sfi (2 4. 0*0 CIS 
3£LTCMP*fTt3fc«-&t. WSiaft&l 4. OlCtt 
»3£LTCMP&ffo*:«^®eiSi|i5 tfnKDT*^ yS' 

1 2{cs^-r. 01 2*^f,?ge,*^;^J;5tr. ffifiTCMP 
S:fT ^ C t IC J; 0 . :t-/N'-5jt U v- > i/-^ © v- 

[0 0 4 9] CMPg©Cuai!e)e,^BE*9:feJ:Z/ 
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